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Glossary of Terms

Accuracy - a measure of the closeness of an individual measurement or the average of a number
of measurements to the true value and includes random error and systematic error.

Bias - the systematic or persistent distortion of a measurement process that causes errors in one
direction.

Commissioning — the installation of the in drain removal technology and start-up of the
technology using test site wastewater.

Comparability — a qualitative term that expresses confidence that two data sets can contribute to
a common analysis and interpolation.

Completeness — a qualitative term that expresses confidence that all necessary data have been
included.

Precision - a measure of the agreement between replicate measurements of the same property
made under similar conditions.

Protocol — a written document that clearly states the objectives, goals, scope and procedures for
the study. A protocol shall be used for reference during Vendor participation in the verification
testing program.

Quality Assurance Project Plan — a written document that describes the implementation of
quality assurance and quality control activities during the life cycle of the project.

Residuals — the waste streams, excluding final effluent, which are retained by or discharged
from the technology.

Representativeness - a measure of the degree to which data accurately and precisely represent a
characteristic of a population parameter at a sampling point, a process condition, or
environmental condition.

Source Water Protection Stakeholder Advisory Group - a group of individuals consisting of
any or all of the following: buyers and users of in drain removal and other technologies,
developers and vendors, consulting engineers, the finance and export communities, and permit
writers and regulators.

Standard Operating Procedure — a written document containing specific procedures and
protocols to ensure that quality assurance requirements are maintained.

Technology Panel - a group of individuals with expertise and knowledge of in drain treatment
technologies.

Testing Organization — an independent organization qualified by the Verification Organization
to conduct studies and testing of mercury amalgam removal technologies in accordance with
protocols and Test Plans. Same as Field Testing Organization (see above).

Vendor — a business that assembles or sells in drain treatment equipment.
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Verification — to establish evidence on the performance of in drain treatment technologies under
specific conditions, following a predetermined study protocol(s) and Test Plan(s).

Verification Organization — an organization qualified by USEPA to verify environmental
technologies and to issue Verification Statements and Verification Reports.

Verification Report — a written document containing all raw and analyzed data, all QA/QC data
sheets, descriptions of all collected data, a detailed description of all procedures and methods
used in the verification testing, and all QA/QC results. The Test Plan(s) shall be included as part
of this document.

Verification Statement — a document that summarizes the Verification Report reviewed and
approved and signed by USEPA and NSF.

Verification Test Plan — A written document prepared to describe the procedures for conducting
a test or study according to the verification protocol requirements for the application of in drain
treatment technology. At a minimum, the Test Plan shall include detailed instructions for sample
and data collection, sample handling and preservation, precision, accuracy, goals, and quality
assurance and quality control requirements relevant to the technology and application.
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1.0 INTRODUCTION AND OBJECTIVES
1.1 INTRODUCTION

This document contains the technology specific Verification Test Plan (VTP) to be used for the
verification testing of the Hydro Compliance Management, Inc, Hydro-Kleen™ Filtration
System. The Hydro-Kleen™ Filtration System is a patented multi-media filtration design that
includes sediment containment, absorption media, and overflow protection. The unit is designed
for use in catch basins and drain inverts as an in-drain treatment technology. This Verification
Test Plan has been prepared in accordance with the Protocol for the Verification of In-Drain
Treatment Technologies (April 2001) developed under the United States Environmental
Protection Agency (USEPA) Environmental Technologies Verification (ETV) program’s Source
Water Protection Pilot.

The USEPA ETV Program is intended to:

o Evaluate the performance of innovative and commercially available environmental
technologies;

o Provide permit writers, buyers and users, among others, with objective information about
technology performance; and,

o Facilitate “real world” implementation of promising technologies.

The ETV program has developed verification testing protocols that are intended to serve as
templates for conducting verification tests for various technologies. The Protocol for the
Verification of In-Drain Treatment Technologies was published as the guidance document for
Test Plan development for verification testing of in-drain treatment units used in stormwater
collection systems.. This VTP was developed in accordance with the guidance document. The
goal of the verification testing process is to generate high quality data for verification of
equipment performance.

The ETV Program is subdivided into twelve individual pilot projects, one of which is the Source
Water Protection Pilot. This Pilot includes the verification testing of in-drain treatment
technologies that are installed in stormwater collection systems and that provide protection for
groundwater and surface water sources.

NSF International (NSF) oversees the verification testing pilot project for in-drain treatment
technologies under the sponsorship of the USEPA Urban Watershed Branch, Water Supply and
Resources Division. The role of NSF is to provide technical and administrative leadership in
conducting the testing.

It is important to note that verification of the equipment does not mean that the equipment is
“certified” or “approved” by NSF or USEPA. Instead, the verification testing pilot projects are a
formal mechanism by which the performance of equipment can be determined by these two
agencies, and which can result in the issuance of a Verification Statement by NSF and USEPA.
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1.2 OBJECTIVES

Hydro Compliance Management, Inc. (Hydro Compliance) manufactures an in-drain treatment
technology, the Hydro-Kleen™ Filtration System, which is designed to reduce the amount of
sediment (and contaminants attached to the sediment) and hydrocarbons that are present in
stormwater runoff. The individual units are designed to operate as inserts placed in catch basins
and drain inlets. The treatment unit that will be tested in this verification is a full scale,
commercially available unit.

Verification testing of in-drain treatment systems under the ETV Source Water Protection Pilot
for In-Drain Treatment Technologies is designed to verify the contaminate removal performance
and operational and maintenance performance of commercial-ready systems, following sound
protocols and appropriate quality assurance and control. A primary objective of the ETV is to
measure the performance of these technologies through a well-defined Test Plan that includes
measurement of various contaminants, typically present in maintenance areas, parking lots,
gasoline stations, truck stops and the "first flush" from stormwater, before and after application
of the treatment technology.

The objective of this VTP is to determine the performance that is attained by the Hydro-Kleen™
Filtration System when used to treat water containing a variety of solid materials and petroleum
hydrocarbons. Reduction in contaminate loads will be evaluated to determine the effectiveness of
the system to remove suspended solids and various types of hydrocarbons.

The objective will be achieved by implementing testing procedures presented in this Verification
Test Plan. A synthesized wastewater containing solids, petroleum hydrocarbons, surfactants,
nutrients, and metals will be prepared using products typically found in stormwater runoff. The
treatment system will be challenged under a variety of hydraulic loading conditions and
contaminate loads. Influent and effluent samples from the unit will be measured for various
contaminants as determined by indicator tests (e.g., Chemical Oxygen Demand, Total Petroleum
Hydrocarbons, Total Suspended Solids) and by chemical specific tests (e.g., Benzene, Toluene,
Phosphorus). The results will be used to calculate removal efficiencies, system capacities, and to
determine the system treatment effectiveness. The Hydro-Kleen™ Filtration System is targeted
for treatment of settleable solids and hydrocarbons. In addition to these parameters, other
parameters will be monitored as secondary constituents to meet the ETV objective of providing
an overall assessment of the technology that can be used by permit writers, buyers, and users of
the technology.

The treatment system will also be monitored for operation and maintenance characteristics,
including the performance and reliability of the equipment and the level of operator maintenance
required. Data will be collected on the generation of residues. At the end of each test period,
solids accumulated in the unit will be collected and measured. The absorbent media will also be
changed at the end of certain phases of testing and will be measured for weight and volume.
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2.0 VERIFICATION TESTING RESPONSIBILITES

EPA sponsors the ETV Program, which is implemented through contracted Verification
Organizations (VO). NSF International is the VO for the ETV Source Water Protection Pilot.
The VO is responsible to provide oversight for the testing program, and for selection of the
Testing Organization (TO) for each technology to be verified. NSF reviews all Test Plans and
oversees all of the participants in the testing program to ensure there is no bias or conflict of
interest that could influence the test results. The NSF Hydraulics Laboratory and its personnel,
the NSF Quality Assurance Support, and Scherger Associates will act as the Testing
Organization, and the NSF Pilot Manager and designate will act as the Verification Organization.
No person shall assume the responsibility of being part of both the Verification Organization and
the Testing Organization. The NSF VO team will be completely separate from the NSF TO team
members. The NSF VO team will provide independent review and oversight using staff and
managers not involved in the day-to-day Testing Organization work.

2.1 NSF International - Verification Organization

The ETV Source Water Protection Pilot is administered through a cooperative agreement
between USEPA and NSF its verification partner organization for the Source Water Protection
Technologies Pilot. NSF administers the Pilot, and the development and implementation of the
Verification Test Plan (VTP).

NSF’s responsibilities as the Verification Organization include:
o Review and comment on the site specific Test Plan;
o Coordinate with peer-reviewers to review and comment on the Test Plan;

o Coordinate with the EPA Pilot Manager and the technology vendor to approve the
Test Plan prior to the initiation of verification testing;

« Review the quality systems of all parties involved with the Testing Organization and
subsequently, qualify the Testing Organization;

o Oversee the technology evaluation and associated laboratory testing;

o Carry out an on-site audit of test procedures;

o Oversee the development of a Verification Report and verification statement;

o Coordinate with EPA to approve the Verification Report and verification statement;

e Provide QA/QC Review and Support for the TO.
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Key contacts at NSF for the Verification Test Plan and Program are:

Mr. Thomas Stevens, Pilot Manager
(734) 769-5347 email: Stevenst@NSF.org

Ms. Maren Roush, Project Coordinator
(734) 827-6821  email: MRoush@NSF.org

NSF International

789 Dixboro Road

Ann Arbor, Michigan 48105
(734) 769-8010

2.2  U.S. ENVIRONMENTAL PROTECTION AGENCY

The USEPA Office of Research and Development through the Urban Watershed Branch, Water
Supply and Water Resources Division, National Risk Management Research Laboratory
(NRMRL) provides administrative, technical, and quality assurance guidance and oversight on
all ETV Source Water Protection pilot activities. The USEPA will review and approve each
phase of the verification project. The USEPA’s responsibilities will include:

o Verification Test Plan review and approval;
o Verification Report review and approval; and
o Verification Statement review and approval.

The key USEPA contact for this program is:

Mr. Ray Frederick, Project Officer, ETV Source Water Protection Pilot
(732) 321-6627 email: Frederick.Ray@epa.gov

USEPA, NRMRL

Urban Watershed Management Research Laboratory
2890 Woodbridge Ave. (MS-104)

Edison, NJ 08837-3679

2.3 TESTING ORGANIZATION

The TO for the verification testing is the NSF International laboratory, with support from
Scherger Associates for Test Plan development and report preparation. The NSF Hydraulics
Laboratory has the space and large-scale equipment (tanks, pumps, etc.) to perform the testing on
the Hydro-Kleen unit, and the NSF Chemical Laboratory has the equipment and experience to
perform the analytical work for this Test Plan. Scherger Associates has experience in Test Plan
development and Verification Report writing and will support the NSF laboratory in these areas.
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Mr. Patrick Davison will be the Project Manager (PM) for the TO and will be responsible for the
successful completion of the verification project. Mr. Davison will have responsibility for
obtaining all of the information needed to plan and execute the VTP, managing the data collected
during the test period, overseeing the preparation of the draft Final Report, and providing
technical guidance in conjunction with the Technology Panel. Scherger Associates will prepare
the VTP and will prepare the Draft Verification Report.

NSF International will provide the laboratory services for the testing program. NSF will be
responsible for all quality assurance for the VTP through its QA group. NSF will provide
administrative and technical support for review and production of the VTP and the Final Report.
NSF will also provide cost tracking support for this VTP. The NSF staff involved in the VTP as
members of the TO will be separate from the NSF management and staff that are providing the
oversight for the ETV program as members of the VO. NSF will subcontract with TriMatrix
Laboratories, Inc. of Grand Rapids, Michigan (TriMatrix) for analyses as noted later in this Test
Plan. TriMatrix will follow their QA plan for this work. The NSF QA GROUP or their designee
will review the QA and data reports. TriMatrix has passed a preliminary review and audit. The
laboratory is familiar with EPA QA requirements and performs many projects to EPA, DOD, and
DOE QA specifications.

The responsibilities of the TO include:
o Preparation of the site specific Verification Test Plan;
o Conducting Verification Testing, according to the Verification Test Plan;

« Installation, operation, and maintenance of the Hydro-Kleen unit in accordance
with the Vendor’s O&M manual(s);

« Controlling access to the area where verification testing is being carried out;

o Maintaining safe conditions at the test site for the health and safety of all
personnel involved with verification testing;

e Scheduling and coordinating the activities of all verification testing participants,
including establishing a communication network and providing logistical and
technical support;

« Resolving any quality concerns that may be encountered and report all findings to
the Verification Organization;

o Managing, evaluating, interpreting and reporting on data generated by verification
testing;

o Evaluation and reporting on the performance of the technology; and,

o If necessary, document changes in plans for testing and analysis, and notify the
Verification Organization of any and all such changes before changes are
executed.

The key personnel and contacts for the TO are:
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NSF INTERNATIONAL — PROJECT MANAGER
Mr. Patrick Davison
Project Coordinator
(734) 913-5719  email: Davison@nsf.org

NSF INTERNATIONAL - LABORATORY SUPPORT
Hydraulics Laboratory Contact:
Mr. Sal Aridi
Group Leader
(734) 769-8010, Ext. 2298  email: aridi@nsf.org

Chemistry Laboratory Contact:

Dr. Kerri LeVanseler

Technical Manager

(734) 769-8010, Ext. 2367 email: levanseler@nsf.org

NSF INTERNATIONAL - QUALITY ASSURANCE SUPPORT
Ms. Theresa Uscinowicz
QA & Safety Specialist
(734) 769-8010, Ext. 2257  email: uscinowicz@nsf.org

NSF International
789 Dixboro Road
Ann Arbor, Michigan 48105

SCHERGER ASSOCIATES
Mr. Dale Scherger, Consultant, Testing Organization (TO)
(734) 213-8150 email: daleres@aol .com

Scherger Associates
3017 Rumsey Drive
Ann Arbor, MI 48105

2.4 Technology Vendor

The In-Drain Treatment Technology being evaluated is the Hydro-Kleen™ Filtration System
manufactured and distributed by Hydro Compliance Management, Inc. (HCM). The vendor will
be responsible for supplying the equipment needed for the VTP and will support the TO in
ensuring that the equipment is properly installed and operated during the verification test period.
Specific responsibilities of the vendor will include:
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« Initiate application for ETV testing;

o Provide input to the verification testing objectives to be incorporated into the
Verification Test Plan;

o Select the laboratory test site;

e Provide complete ready to operate equipment, and the operations and
maintenance (O&M) manual(s) typically provided with the technology (including
instructions on installation, start-up, operation and maintenance) for verification
testing;

« Provide any existing relevant performance data for the technology if it has been
tested/operated at other locations;

o Provide logistical and technical support as required;

o Provide assistance to the Testing Organization on the operation and monitoring of
the Technology during the verification testing;

o Review and approve the site-specific Test Plan;
« Review and comment on the Verification Report; and
o Provide funding for verification testing.

The key contact for Hydro Compliance Management, Inc. will be:

Mr. David Woelkers,
Director of Distribution and Regulatory Compliance
(800) 526-9629 email: dwoe lkers@HydroCompliance.com

Hydro Compliance Management, Inc.
8741 Main Street, Suite J
Whitmore Lake, Michigan 48189
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2.5 ETV TEST SITE

The verification test will be performed at NSF International. The test site address is as follows:
NSF International
789 Dixboro Road
Ann Arbor, Michigan 48105

The Hydraulics Laboratory will be the location of the test setup and operation of the Hydro-
Kleen™ Filtration System. This laboratory group will be responsible for record keeping and
providing information on activities that may affect the characterization and verification test
results. These responsibilities include:

e Provide space and utilities for the test setup

e Provide equipment, piping, pumps, valves, flowmeters, tanks, etc. needed to setup
the test and run water to the Hydro-Kleen™ unit

o Install the equipment and wet test the system to ensure the system is operational
e Perform the testing of the equipment in accordance with the Test Plan
e Collect samples and record flow rates for each Phase of testing
e Maintain records and information on the operation of the unit
2.6 TECHNOLOGY PANEL

Representatives from the Technology Panel will provide technical and professional support if
needed by the TO during all phases of the verification test period. The Panel will support the
Verification Organization as needed during the preparation and review of the Verification
Report.

2.7 STAKEHOLDER ADVISORY GROUP

The Source Water Protection Stakeholder Advisory Group will assist the Verification
Organization throughout the Verification Test on an as needed basis.
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3.0 DESCRIPTION OF THE HYDRO-KLEEN™ FILTRATION SYSTEM
3.1 TECHNOLOGY OVERVIEW

The Hydro-Kleen™ Filtration System is a patented multi-media filtration design that includes
sediment containment and overflow protection. The unit is designed for use in catch basins and
drain inverts as an in-drain treatment technology. Each unit is manufactured to fit the specific
catch basin or drain invert. Units are placed into existing catch basins by removing the
grate/cover, inserting the unit into the basin and replacing the cover. As water flows into the
unit, the water is directed into a sedimentation chamber, which collects coarse sediment/solids
and debris passing through the inlet grate. Water then passes from a transition inlet at the top of
the sedimentation chamber into the filtration chamber. The first media, Sorb-44, catches
hydrocarbon contamination through absorption onto a hydrophobic pulp material. The second
media is an activated carbon (AC-10), which polishes any remaining hydrocarbons in the water
and may remove a variety of organically bound metals and other contaminants in the runoff.
Water then passes through the bottom into the catch basin.

Units are designed to trap contaminants contained in water flowing through the unit during storm
events, while providing overflow protection to ensure sufficient flow can pass through the catch
basin or drain inlet during large storm events. The unit is designed to by-pass larger flows in
order to eliminate flooding from backup during heavy wet weather events. Figure 3-1 shows the
Hydro-Kleen™ Filtration System.

Figure 3-1: Rendition of the Hydro-Kleen™ Filtration System
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The unit must be maintained on a regular schedule to prevent saturation of the filter media by
contaminants and blockage from sediment and debris buildup. Maintenance is accomplished by
vacuuming sediment/debris from the sedimentation chamber and replacing the filters. The
manufacturer recommends filters be changed every 4 to 6 months dependent upon location and
sediment loads. Additional maintenance may be needed depending on the location and season.
The manufacturer recommends a clean out after heavy leaf fall.

3.2 TEST UNIT SPECIFICATIONS AND TEST SETUP DESCRIPTION

The unit that will be used for the Verification Test will be a full size, commercially sold unit.
The unit will be a rectangular unit having the standard size dimensions of 17 inches (length) by
17 inches (width) by 24 inches (deep) that can be purchased from the manufacturer. In normal
business practice, the units are sized to fit the catch basin or drain inlet for a specific application.
A stainless steel collar is sized to fit the specific opening in the drain inlet or the catch basin and
is attached to the unit. The unit that will be used in the Verification Test will have a collar that
will fit a standard 24 inches X 24 inches opening. Figures 3-2, 3-3 and 3-4 present the typical
size and installation of the unit and provide more detail on the location of various features within
the treatment unit.
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Figure 3-2: Hydro-Kleen™ Filtration System Components
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The Verification Test will be performed at the NSF International, Inc. Hydraulics laboratory
location in Ann Arbor, Michigan. The NSF Hydraulics Laboratory is set up to handle testing of
this type with physical facilities that includes a water supply up to 100 gallons per minute, tanks,
mixers, and pumps to store and feed the synthetic water, and all other associated piping, controls
and related equipment. The Hydro-Kleen™ Filtration System is a passive unit that does not
require any utility connections to operate. Therefore, there will be no electrical or water
requirements needed for operation of the unit. There will be water and electrical needs for the
laboratory to supply the synthetic test water to the unit, operate pumps, mixers, and sampling
equipment, etc. However, none of these requirements would be needed in a field application.
There will be no special permitting needed to operate the unit or the test facility equipment for
this verification.

The synthetic wastewater described later in this Test Plan will contain hydrocarbons (gasoline,
diesel fuel, motor oil) that could be discharged to the city sewer system if the unit does not
remove these contaminants during the test. The levels of these contaminants in the synthetic
water are within the discharge limits of the city system, based on conversations with the City of
Ann Arbor Wastewater Treatment Plant. Therefore, there will be no special requirements for
disposal of the treated water from the unit. The solids that accumulate and organics that are
trapped on the absorbents will be solid waste that require disposal during the test. Based on the
manufacturers data and general information regarding the contaminants that most likely will be
removed and present in the residues, these solids wastes should be acceptable for disposal in a
standard municipal landfill. The residues will be tested prior to disposal to ensure they are not
regulated materials that require special disposal.

The unit will be installed at the NSF Hydraulics Laboratory so that water will enter and exit the
unit by gravity as would occur in a typical field installation. Figure 3-5 shows a schematic
process flow diagram for the test setup at the laboratory. Detailed information on the test setup
and operation of the system will be presented in Section 4 — Experimental Design.
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Figure 3-5: Process Schematic of Test System Setup

3.3 HYDRO-KLEEN™ FILTRATION SYSTEM CAPABILITIES AND CLAIMS

3.3.1 SYSTEM CAPABILITY

The design of the unit incorporates both a chamber for the collection of solids (sediment, debris,
soil, etc.) and absorbent filled pillows to absorb hydrocarbon materials. This design is based on
providing a unit that will remove both settleable solids and hydrocarbons (with associated
constituents) from typical stormwater runoff. The unit is designed for application in typical
stormwater collection systems that have inlet drains and catch basins. The advantages of the unit
are that it has design features to remove both solids and hydrocarbons, and is designed for simple
installation in catch basins and drain inlets. The vendor claims it will typically treat all of the
stormwater entering the unit up to flows of approximately 50 gpm. Flow rates above this level
will result in stormwater bypassing the treatment unit and discharge directly to the collection
system. The unit has the advantage of being fed by gravity from the drainage area and not being
installed in the actual pipe in the collection system. The unit is designed to bypass flow rates that
are larger than the flow rate that can enter the catch basin or drain inlet through the grate.
Therefore, head loss and flow restrictions will not cause collection system backups. However, if
flow rates through the inlet do exceed the bypass capacity, ponding and backup on the surface
will occur. Solids and hydrocarbon removal will be limited to the capacity of the unit to hold
these pollutants and if the unit is filled with solids or the absorbents reach capacity, no further
removal will occur. Therefore, cleanout and absorbent replacement are important to the
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successful long-term operation of the unit. The unit has the advantage that there are no utility
requirements, no electronic or mechanical control systems to fail, and should be easy to install.

This Test Plan is designed to meet the basic requirements of the Generic Protocol for In-Drain
Treatment Technologies and will focus on the treatment capability of the unit to remove
sediment and hydrocarbons from the test synthetic wastewater. The experimental design an